Infectious lactic dehydrogenase-elevating virus propagated in primary cultures of mouse peritoneal macrophages in the presence of 3H-uridine and isolated by isopycnic centrifugation was found to have a density of 1.12 g/cm3. Ribonucleic acid extracted from the virus by treatment with sodium dodecyl sulfate was single stranded with a sedimentation coefficient of approximately 48S. 24 hr after infection, clarified at 10,000 x g for 20 min, and immediately layered in 5-ml amounts onto linear 0.5 to 1.5 M sucrose gradients made in a solution (B12) composed of 0.1 M NaCl, 0.05% (v/v) mercaptoethanol, 10 mm tris(hydroxymethyl)aminomethane (Tris)-chloride (pH 7.4), and 1 mm ethylenediaminetetraacetic acid (EDTA). The gradients were centrifuged in a SW27 rotor in an L-3 Beckman ultracentrifuge at 22,000 rev/min at 4 C for 14 hr. One-milliliter fractions were collected from the gradients with an ISCO gradient fractionator (model 183) which was attached to a continuously recording spectrophotometer and a fraction collector. Samples of the fractions were analyzed for radioactivity in acid-insoluble material (15) and infectivity. The density of gradient fractions was measured directly by weighing 100-,uliter samples.
Infectious lactic dehydrogenase-elevating virus propagated in primary cultures of mouse peritoneal macrophages in the presence of 3H-uridine and isolated by isopycnic centrifugation was found to have a density of 1.12 g/cm3. Ribonucleic acid extracted from the virus by treatment with sodium dodecyl sulfate was single stranded with a sedimentation coefficient of approximately 48S.
The lactic dehydrogenase-elevating virus (LDV), a small, enveloped virus, was originally isolated from mice as a contaminant of serially transplanted mouse tumors (22) . Mice infected with LDV show a 5-to 10-fold elevation in their plasma levels of several enzymes including lactic dehydrogenase (19) . In vitro, LDV replicates only in primary cultures of normal mouse tissues (2, 5, 17, 27) . Cultures rich in peritoneal macrophages, however, seem to yield the highest amounts of infectious virus, but virus replication in these cultures occurs only transiently (2, 5, 6, 27) . Although LDV has been extensively studied biologically, few of its physical properties have been well characterized, and no direct evidence is available on the nature of its nucleic acid. The replication of LDV in mice affects the immune system (20, 23) and also, possibly, tumor formation (25) (16) .
Cultures of peritoneal macrophages were prepared by a procedure modified from that of Virolainen and Defendi (26) . The 24 hr after infection, clarified at 10,000 x g for 20 min, and immediately layered in 5-ml amounts onto linear 0.5 to 1.5 M sucrose gradients made in a solution (B12) composed of 0.1 M NaCl, 0.05% (v/v) mercaptoethanol, 10 mm tris(hydroxymethyl)aminomethane (Tris)-chloride (pH 7.4), and 1 mm ethylenediaminetetraacetic acid (EDTA). The gradients were centrifuged in a SW27 rotor in an L-3 Beckman ultracentrifuge at 22,000 rev/min at 4 C for 14 hr. One-milliliter fractions were collected from the gradients with an ISCO gradient fractionator (model 183) which was attached to a continuously recording spectrophotometer and a fraction collector. Samples of the fractions were analyzed for radioactivity in acid-insoluble material (15) and infectivity. The density of gradient fractions was measured directly by weighing 100-,uliter samples.
LDV had a density of 1.12 g/cm3 as indicated by both infectivity titrations and radioactivity determinations (Fig. 1A) . When either uninfected macrophage cultures were grown in the presence of 3H-uridine or infected cultures were labeled with 3H-thymidine (30 MCi/ml, 10 Ci/ mmole; Schwarz/Mann) for 24 hr and the culture fluids were analyzed, no radioactivity was recovered in acid-insoluble material in the bottom half of the gradients.
For comparison, the C-type virus associated VOL. 10, 1972 with L cells (10) was labeled with aH-uridine in a similar manner and centrifuged on a companion gradient. In agreement with a previous report (10) , the L cell virus was found to have the characteristic density of 1.16 g/cm3 of C-type virions (Fig. 1B) . We also labeled Newcastle disease virus (NDV), grown in chicken embryo fibroblasts, vesicular stomatitis virus (VSV), and Sindbis virus, grown in L cells with 3H-uridine, and determined their densities by centrifugation through sucrose density gradients. In agreement with previous reports (4, 7, 9, 14) their densities were found to be 1.19, 1.21, and 1.18 g/cm3, respectively. The virus containing fractions from the different gradients were pooled, and the viruses were precipitated with absolute ethanol at -20 C in the presence of unlabeled Novikoff rat hepatoma ribosomal ribonucleic acid (RNA). The pellets were resuspended each in 1 ml of 10 mm Trischloride (pH 7.4) containing 1 % (w/v) sodium dodecyl sulfate (SDS) and incubated at 37 C for 5 min with repeated vigorous mixing. Then the samples were layered onto 0.15 to 0.9 M sucrose gradients made in a solution (B6) composed of 0.05 M NaCl, 10 mm Tris-chloride (pH 7.4), 10 mM EDTA, and 0.5% (w/v) SDS. The gradients were centrifuged in an SW27 rotor in an L-3 Beckman ultracentrifuge at 22,000 rev/ min at 20 C for 9 hr. Fractions from the gradients were analyzed for radioactivity in acid-insoluble material.
The sedimentation coefficients of LDV RNA and of the various other viral RNAs were esti-BOTTOM mated by the method of Martin and Ames (11) by using 29S and 18S NovikofF rat hepatoma ribosomal RNAs as markers. As indicated by the data in Fig. 2 , an RNA was released from LDV which sedimented as 48S. This sedimentation coefficient was approximately the same as that of NDV RNA and slightly greater than those of the RNAs of Sindbis virus and VSV ( Fig. 2A and B) .
Upon heating or treatment with dimethylsulfoxide (DMSO) the 60 to 705 RNAs of C-type viruses are converted to more slowly sedimenting forms (3). RNA molecules which are composed of a continuous polynucleotide chain show no such change in their sedimentation coefficient after the same treatment. Samples of LDV RNA and from the RNA L cell virus were heated (see legend, Fig. 3 ) and then quickly chilled. Another sample of LDV RNA was incubated with ribonuclease A (Sigma Chemical Co.). The samples were then analyzed by gradient centrifugation. The LDV RNA was only slightly degraded by the heat treatment (Fig. 3A) , whereas the RNA of the L cell C-type virus was completely converted to slower sedimenting forms (Fig. 3B) . The observation that LDV RNA was completely digested by ribonuclease (Fig. 3A) while unaffected by heating is consistent with the conclusion that LDV contains a single-stranded RNA molecule composed of a continuous polynucleotide chain. A molecular weight of approximately 5 X 106 daltons has been calculated for this RNA by the method of Spirin (24) .
Results from preliminary experiments have 
NOTES
shown that LDV, unlike NDV and VSV (8) , does not possess a detectable virion-associated RNA polymerase activity. LDV also differs from these viruses in its density, and size (1) .
LDV has a diameter of 40 to 50 nm (1, 12) and thus is similar in size to many encephaloviruses. LDV also seems to resemble these viruses in its general morphology (1, 12) , its apparent '29S -I8S (12, 21) . The reason for this discrepancy is not clear but, conceivably, the virus used in our experiments contained a relatively greater proportion of lipid. Our isolation procedure is gentle, rapid, and does not include freezing of the preparation and, therefore, may better preserve the intact virus particle. We have occasionally observed a 1.16 g/cm3 density particle in culture fluids harvested from LDV-infected cultures when the cells were incubated in media containing 0.5%70 (v/v) of a pancreatic autolysate (18) . This particle was also found to be infectious. Present 
